General Considerations. All reagents were obtained from commercial suppliers and used as received unless otherwise noted. All air-sensitive manipulations were carried out under argon atmosphere by standard Schlenk-line techniques. The compounds 2, 1 5, 2 and 9 3 were prepared according to literature procedures.
MHz, DMSO-d 6 , 298 K): δ 11.60 (br s, 4H), 10.88 (br s, 2H), 8.45 (s, 4H), 7.83 (s, 4H). 13 3,3 ,5,5 -Tetrakis((methylimino)methyl)-[1,1 -biphenyl]-4,4 -diol (6). A 15-mL thick-walled reaction tube was charged with 5 (100 mg, 0.337 mmol), MeOH (4 mL), and a magnetic stir bar. With stirring, methylamine (40% in water; 0.2 mL, 2 mmol) was delivered using a syringe. The reaction vessel was sealed tightly, heated at 100 • C for 17 h, and cooled to r.t. Volatile fractions were removed under reduced pressure to afford 6 as a shimmering red solid (72 mg, yield = 61% 4,4 -Dimethoxy-[1,1 -biphenyl]-3,3 ,5,5 -tetracarbaldehyde (7). A 20-mL vial was charged with 5 (101 mg, 0.339 mmol), K 2 CO 3 (0.512 g, 3.70 mmol) and DMF (10 mL). The mixture was stirred for 5 min, and CH 3 I (0.22 mL, 3.5 mmol) was added in a single portion. The reaction was heated at 90 • C for 12 h, cooled to r.t., and mixed with CH 2 Cl 2 (150 mL). The organic layer was washed with water (3 × 150 mL), sat'd aq NH 4 Cl (150 mL), and brine (150 mL). The organic fraction was dried over anhyd MgSO 4 and filtered. Volatile fractions were removed under reduced pressure to furnish 7 as an off-white solid (31 mg, yield = 27% 4,4 -Dimethoxy-[1,1 -biphenyl]-3,3 ,5,5 -tetracarbaldehyde tetraoxime (8). A 15-mL thickwalled reaction tube was charged with 7 (113 mg, 0.347 mmol), MeOH (5 mL), and a magnetic stir bar. With stirring, NH 2 OH-HCl (252 mg, 3.63 mmol) and KOAc (304 mg, 3.10 mmol) were added successively. The reaction vessel was sealed, and heated at 90 • C for 6 h. After cooling to r.t., the mixture was poured into water (50 mL) to induce precipitation. The resulting solid material was isolated by filtration, and washed with water (50 mL). The residual material was taken up in acetone (50 mL), dried over anhyd MgSO 4 , and filtered. Volatile fractions were removed under reduced pressure to afford 8 as an off-white solid (87 mg, yield = 65% 4 in DMF (1.0 mL) was treated with Et 3 N (0.12 mL, 0.84 mmol). With stirring, a DMF solution (3.0 mL) of Zn(acac) 2 ·xH 2 O (140 mg, 0.42 mmol) was added rapidly. A yellow gel-like material formed instantaneously. The reaction mixture was sonicated for 5 min, and heated at 90 • C for 4 h for thermal annealing. Formation of a stable gel was confirmed by an inversion test of the container to show no flow of the material inside. This synthetic protocol is applicable to other transition metals including copper(II) and cobalt(II) to prepare metallogels with weight percentages ranging 2-10 wt%.
Preparation of Aerogels. A sample chamber built for supercritical drying was charged with metallogel (< 10 mL). The chamber was sealed, and placed in a high pressure reactor. After assembling the reactor, supercritical CO 2 (200 mL; 200 bar; T = 45 • C) was allowed to flow (0.3 mL/min) to remove the solvent and unreacted soluble components from the metallogel matrix.
Rheological Measurements. Mechanical properties of the metallogels were determined by using a rheometer (Discovery Hybrid HR-2 rheometer, TA Instruments, USA). Frequency sweeps were performed in the angular frequency range of 0.1 to 100 rad/s at strain (1%) in the linear region to determine the storage (G ) and loss (G ) moduli.
Gelation-Degelation Studies.
A DMF stock solution of 1 (0.14 M) and Et 3 N (0.84 M; 6 equiv) was prepared (Solution A). A DMF stock solution of 2 (0.28 M) and Et 3 N (0.84 M; 3 equiv) was also prepared (Solution B). For gelation studies, Solution A and Solution B were delivered in varying volume ratios to a custom-built glass tube, while keeping the final volume fixed to 0.3 mL, so that an identical "amount" of ligand donors (from 1 and 2 combined) are present in each of the 11 reaction batches prepared separately. To each reaction vessel, one drop of methyl orange stock solution (0.10 M in DMF) was added. A DMF stock solution (0.9 mL) of Zn(acac) 2 ·xH 2 O (0.14 M) was delivered in a single portion using a syringe, and the resulting yellow gel was kept at r.t. for 10 min. For acid-triggered degelation studies, a portion of neat TFA (2.0 mL) was layered on top of the gel. The progress of the reaction was recorded by taking digital images at fixed time intervals.
Degelation Studies under Gas Flow Conditions. A custom-built Teflon sample holder was loaded with metallogel (0.4 mL), and positioned inside a glass cylinder. The cylinder was connected to inlet and outlet for the HCl/N 2 gas stream (see Figures 6 and S6 for details), and tilted by 10 • to facilitate drainage of the de-gelated material. The assembled unit was subjected to a constant flow (0.5 L/min) of gaseous HCl (5%, v/v). The progress of acid-triggered degelation reaction was monitored by taking digital images at fixed time intervals.
Acid Digestion and Ligand Analysis. Aerogel sample (ca 100 mg) was placed inside a 4-mL vial, treated with conc HCl (2 mL), and sonicated for 30 min. The resulting precipitate was isolated by filtration through a fritted glass filter, washed with conc HCl (2 mL) and water (2 mL), and dried in air. The isolated solid material was extracted into DMSO-d 6 for 1 H NMR analysis, and subsequent HPLC measurement. Fig. S25 . High-resolution mass spectrum of 8.
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